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*wrv-)vmmw mm^ 2 -216791-^$) . t* 

XX*VflSl.>XVfflm (SSfl -245087#&fB. 
Ill 2 - 222484^&« ) . ^ »J U V Wmfc ( 8fH! ¥ 2-18 
m~ 791^#) . nijyf^S (» 
BH¥2-191694^4»B, B3- 792^*) , *±8» 
ft (ftRJ¥l -256584^8) . ^'X^-y^f 7 : Jyffi 
mW <ftBH¥2 - 252793^&«) , p-7x^l/W^ 
ft (#HPP3 - 33183^«) . fry'r/ntijy> 
m#fo («BB¥3 - 37292t4MB) . enot'J^ 
*tt <WBH 3 F3— 37293#&«) . ^7f-i;S/*>UI»* 
3 -203982^18) . ^n-/MB3tt ( B*fc 
?:fe3?70|^£, 2D1 02S.IX2D1 03, 199630 fciftf 

[0076] jww^cii, i-r . ttria-^ (in x*m 

(ID Ri*~R6*ii, *miMT. ^nyyJSFf. 

r;^^s TJ)v*)V9k^ T)V*~)vm. ry^*, 
v-rys, 7$ys. -foi, r^n-m. riv-a** 
^/i^x^a. ^w^v^S. r;i^ndf^s. 7;t^ 

4fc<0T*o-C«iiV\ Xtt, -R, -Ar, 

-OR. -OR* Ar. -OAr, -OC (O) R. - 
OC (O) Ar. -OP (O) RR' . —OP ( O ) A 
rAr' . -OS (O)RR' . -OS (O)ArA 
r' . -SAr. -SeAr. -TeAr. -OSiR 
R' R" . -OSiArAr' Ar" , -OB (OR) 
(OR' ) . -OB (OArXOAr' ) 
MtM. SrtJ. R. R' . R" HSUfcH-Tfc 

s&stwc&o jft*»i~6<o7/i/*/i' 

Ar, Ar' , Ar" iiK^zm-Th^X^m^h b 

^bkssaxt^FSftassH^sstt. r x Jissuai 
- 6 ^zw^bRfSST* £ 7/i^ w >m . 7;u* u 

[0 0 7 7] ;?)J:3£i>?)iLT. ftttWfctttf* 

S-"7A(III) . t'X (2-^^-8 'J / 9 
h) (^h-^VV7h) 77l/5-<7A(III) , t'X 
(2-^f;k-8-^yuy7f) (*9—7W7 
b) 7^5-^(111) . fx (2-^^l/-8-df7 

v/7b) (^x-^VxH r^s-^Adii) - 

fx ( 2-yf7l— 8-^7 'J/5h) (^b-7i 
-/l^7i/7M 7^5-^^011) , t"x(2-yf- 
;P-8-=3fyj /5M (^^-71^7175 M 

r^s-^Adii) . fx ( 2-^^-8-^y yy 



7b) (A-7-7z^7x77h)7^S-7A(II 
I) . fX (2-7^-8-^yU/xb) (2,3 
-y7f^7i/5M T^S-^Adll) . fx (2 
-7f-;U-8-*XyXxM (2, 6->>'7f-;UXx 
77b) T^S-^-MIII) . fX (2-7^-8- 
*JVJvb) (3, 4-^^71/7^7;^ 

-Vmui) . fx ( 2-7f-;P-8-df7 yxxh) 

(3, 5-^f;l/7x77b) 7^5-^(111) . 
fX ( 2-^f^-8-Jf/'J77>) (3, 5-^*- 
tert-7f;k7x77h) 7^5-^(111) . f 
X (2-7f-^-8-^yy7xb) (2, 6-y'7x 
-^7x77h) 7^5->7A(III) , fX (2-7f- 
fr-8-*/V/7b) (2, 4, 6-hy7x-;I^7 
x75h) 7/1^5- r 7A(III) . fx (2-7f-^-8 
-*SV/7b) (2, 4, 6-HJ^f;l/7x/7 
M 7^5 -•?■/", (II I) . fX ( 2-y^-8-drX 
(2, 3, 6-h^f;k7x77h)7;k 
5-?A(IH) . fx (2-7f-^-8-drXyXx 
M (2, 3, 5, 6-ff7^f^7x77f) 7/W 

5-?a(iii) . fx ( 2-y^-^-8-^x yyx 

h) ( 1— 7-7 hxh) 7^5-«7A(III) . fX (2 
-7^-8-^yyXxh) (2-t7h7M7;P 
S-^Adll) . fX (2-^^)1-8-^/^/7 
V) ( bU 7x-^y7/7b) 7;1/S-^A(III) . 

fx (2-/f^-8-^yy/7h) (hyx(4, 

4-h'7x-;U v-^X^h) 7^5-^(111) . f 

x (2, 4-^v^-8-^yyyxh) u/^h- 

7x^7x77h) 7^5-^^(111) . fX (2, 

4-^y.f-^-8-^yyyxh) (a-5-7x-^7 

i75M 7;l/5--7A(III) , fX (2, A-V/^ 

^-s-^yyyxh) (^^-7x^7i/5M 
7^5-^a(iii) . fx (2, 4-^yf-;u-8-^ 
yyy^h) (3, 5-yw7i75M 7^5- 
«7A(ni) . fx (2, 4-^'yf-^-8-^yyyx 

h) (3, 5-y-tert-/f;k7x77M7/l' 
i-^Adll) s fx (2-y^l/-4-xf-;k-8- 

^yyyxh) (^^-yi/Vxh) 7^5-^(11 

i) . fx ( 2-y^-4-y h^^-8-^yyyx 

M (;S7-7x-^7x77M 7^5-»7A(III) 

. fx (2-7f-^-5-v7y-8-^yyyx 

b) Wfrb-flsYyb) 7^5-^(111) . fx 

( 2 -y 6 - h y 7)V*u*+i\,- 8 -^-y y / 

7b) (2-77b5h) 7^5^ r 7A(III) ^f*** 

0. »t#4L<tt. fx (2-y^-8-^yyy 

5h) (2-77h5h) 7^5-'7A(III) , fX 

(2-y^-8-^yyy^h) (hyxx-^x 

77M 7^5-«7A(III) **aptftii*. 
[00 78] UIE-HR5* (V) -C&Ztl&8-* 

(V)^R 1D ~ 
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r 6d (2, mm?. tsuyvwFt-* t>v*)\&, rv>v 
*/i^a, T)Vir-)vm. rv urn. ist/m. 7$y 

a. -Fua, 7^a, 7/1/3*^/1^-/1^, i) 
B-Aom;^ SSia£WLOvCi<fc 

^rs Fa. SMmmL-c^xi>£^mmmt*m 

[0 0 7 9] ^cOia^l.c7)tLT. JlftWWitX 
(2-^^-8-df75h) T/l^S-^Adll) 

-^-df-y-t'x- (2-yf-/i/-8-*yyy f) r/u 

S-^A(III) , t"X (2, 4-^f-/L— 8-^79 
F) 7/y$^ r >A(III) -//-^y-h"X- (2,4 

-y^w-8-^yy7b) T/kS-^aii) , t* 
x u-xf-zi^-y^/F-s-^y yy^F) r>v 

5-t>A(III) -xt-^y-t"^- (4-x^/U-2 

-y^/y-8-*yyy 7 F) 7/i/$-<?i,(ni) , t 
x (2-y^y-4-y F*><*yyy5F) 77i/$- 
^a(iii) -u-**v-tz- (2-yf-/p-4-y 

h^V'jy? F) 7/1/5-^(111), h"x (5- 

y7y-2-^f^8-jfyj/7h) r/i/S^^A 

(III) -/i-jfdfy-h'X- (5-y7/-2-^f^ 

-8-*y yy? F) 7/i/$-^.Miii) , fx ( 5- 
y no - 2 -y f-/t~ 8 -3- yyy 7 h 

(III) -^-jj-df y-h'X- (5-;no-2->W 

-8-*yyy5F) r^s-^Adii) , fx (2- 
y ^/i/- 5 - F y 7/M-ny ?-/i/- 8 -* y y y ? f ) 
T/i'S-^Adii) -/i-^y-fx- (2-y^/P 
-s-hyy/^oy^-s-dfyyy^h) 7/i/S 
-^a(iii) mzmi<li, fx (2-y 

f-/i/-8-*y5 h) r/i/S-^Adio -^-^r^y 
-fx- (2-y^-/i/-8-*y y?F) 7/1/$-^a 
(III) tfWfbtih. 
[ 0 0 8 0 ] ffigHB&t (VI ) 

4 S rV-^i^flKO&JMgffr-C* ( VI ) 
iW, M|±Be, Zn, Cd, Al, Ga, In, S 
c, Y, Mg, Ca, Sr, Co. Cu, Ni, Pd, 

Sm. EuXJiTb^ftt, All. ^nr'ye. 7/1/ 
*/i/a, 77/^;«, 7/^-/i/a, ru/i^s. 

y«. TSyS. 75 FX, -fnl, 7/l/3*^#/l, 

Bt££ W I/O vc J: v ^#^bK*iiSX(iSJiS 
S-*tO^TtJ:^7f#KS*S*^«L, Ris~R8s 
fi. **HH\ ^ny'yjgrf , 7/l/*/ya, 75/Mf/l/ 

s. 7/i/y^/i/a. ry/w«, y77i, 7$ya, r 

5 Fa, -FdS, 7/1/3* S/#/|/;tfx/l/£, #/!/#* 
S//l/a, 7;^JfyS. *K3L S#aa£#LO^?i 
J: V ^#SUR^t*3Ra^Xli{BJ«»** LT v vc t, «t V* 



<0j;d&k<0fcLT, ^fWtHi (N-7i-/k-2- 
(0 -t Fn^y7i-;H ^yy-f 5 *Y-/HE*6ii 
(N-^f;l.-2-(o -tHnJfy7x-;H< 

yyj 5 ^y-/I/ffiiSfgf^>W^ix6 . 
[0081 ] mz. WKHR^WI) T*S*i4^V 

4 5^/-/l/88^^&R$SftTft-5TfcJ:^. (VII) 
5^+- MtiBe, Zn. Cd, Al. Ga. In. S 
c. Y. Mg, Ca. Sr. Co, Cu, Ni, Pd, 
Sm, EuXliTb£SlL, R 1F -R 8 f{±. 
^n^»fi\ 7/l/*/l/a, 75/l/*/l/a, 7/1/^-/1/ 

a. 7'j/i-a, >-rya, 7$ya. 7$ Fa, -fo 
a, r/U3*^/^-/pa s #/i/*'*y7t/a, 7/1-3 

*«gaxfi»ta£ * Lo^Ttiv M&ftxgs 

£HU R 1F -R 8F fi5Wc|3J--Ckl?&l> iOT^ 
X%>£\\ nJil~3tf)f@ftr&*. £tf>J:3£ktf>fc 

y**-9-y-/H&Sft, 2- (0 -tFa=fy7ii 

/u ) ^>x**4rr-ivmmmmtfmt>tih . 

[0 082] Ztz. WzmSH8&(mi)"CmtibX 

tt i Jx+»f\,Tv—i' vmmwz-h -> x t x cvn 

i^ia^rtofcUTIi, 4,4' -fx 

(2,2' -y'7i^t'-/H t'7x-/^. #|fW 
4-332723^^fgtietK^i/X 7 c y /P7 'J - V 

[0083] *mnzt$\,*x . ^mmm 5 1 F*-rt 

5 K-/fy F fc lX<Dffl£HB£ ( I ) T*S*liTy 
i a^r«^fiijlttib^**x Ffffit LT F'-T-Sti 
K , £ <D7 y F y iSSMMi* x F «iH«»|R«aBS' 

[0 084] ffiTiBHRsC ( I ) TiSSftl^yF^y 

*<*^htmt«LTi<-rs*i.*JUi io-3~i ot 

*«^®5*^7yF9f y^»*<ojpj^tt 
0. 01-20. 0S«%"C*S£i:#jJ4U*. 7> 
F 7-fcym«#<0»^*«iO«tffli 9 t^v^t . 7/ 
F F-7° Lfei 1 1 i SiS1IS6**«-HJ- 

[0085] ineHR^ ( I ) T"^§ni>7yF7-try 
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[ o o s 6 ] mh, wmr)%&\*. mm<vsi^mvk>& 
te&tob. mi~-®£ ( i ) x-mtihryvv^ym 

&*&u ^mixryhy-tyimm^mm^m 
tf hixh. *a yy-mmm<ommmm^tmi-3 

[0087] )£?)i§#fc(2. fjiEW«TI»l3Mtt 

** ( i ) -c*s*i*rvh9*>«w*ta!i^*yiK 
ha*u K£^rt£B3&JE2*°yr-<:"i o- 6 Tor 

hmji 4 ±c*«iueJi 5 *Bis.?& mm 
t ix. mmmzj-mfcitx-m.^LtzhcDZ®-- 
(Djwrfiim^xm&zitxitiw 
[0088] immm 5^z^x o tzmfimxuMQ 
mmmxjtMztiz HRwtu«^s«ife $ 
as. 

[0 0 8 9] £^>J:3fc:LT»iSS*ii*ll»36150 
BUHi. 3i«. 1 0~2 0 0nmff^L<(±3 0-l 0 0 

[00 90] zniiKV-'iyhff&MtifflWzF 

[009 1] *^Hj5(i s cicoj: -5 fc. UHHft* ( I ) 
4 Sgfcte£>3bfcfe*S:0frc K-Tt 
tffcfci: 4 BWC, Witf, 8-tF 

fwymni—^m'gft&mzv-y-fizt 

(J. Appl. Phys., 65^,3610K, 1989^) mmMj 

htlX v ^ . z (oumcomA ttx\±. 

1 ) iUSft*^«3Kf6*t i 93BK3»#fr±. 

2 ) ajetawasitj: o»#«**rBraE, 

3 ) «KfB3K*iBC:-r9i3efe*t«mi»riB, 
4 ) fIMtt^SV^fe*tffiffl^f^ 

mixi>&\\ 



l 0 0 9 2 ] *^cogHHi»iftr£8E#t.& BW£fc 

wet,, friam^fjiswfi^^^htffihLT. satfe 
**H-ri-*ii:ttflarrft4. mm. 8-tKn 
^ y u ycorii 5 b' n&mtM*** 

vmitLx, fryuyizKmzii&i-yf-tymmfo 

(1WIPP4-335Q879&*) . df-t^U h'yl^fr (# 

laws- 70773^«) . *<vi'>mcm&&9BmtSi 

m (WBIFP5-19837?*&*) fc, htfflfcfcf LT 
0. l~10fi*%H-Tt&ifctJ:0. SHFWlBt 

^tt. itn^tt^i < GLtstf 4 ii k#?# 
4. 

[0093] icoJ*^, tfX hfffli: 0Ulf, 

tt^»w^ix, mMmm4tfftzhtmt ix 

[0094] Ht|Sl±S 

htt&mz\t, mb7frt>e>m?&j,tf®%x\ 
WimmMmz^^z t tm#zti& . - vm^m^ 

-b hp* / >j ycor^sm. ^irs^ry-^ 

IS**(Appl. Phys. Lett. , 55 1489H, 1989^ 
fill) ^-eil^Sr^'jy 99V)Vmxi-lV ( P MM A ) m 
WWIBfciMRLfcjR (Appl. Phys. Lett. , 61^, 2793 
H. 1992^) . 7x^yhn'jyg|W#(^BffF5-33 
- 2-t-7-^-9,10-N,N'- ~JvT JTyY 
y^SyHASy (Phys. Stat. Sol. (a), 142 48 
9 H, 1994^) . n^7j<^b# H n H SKft^Uny, nl 

[0095] «^aEAJ16 WKWJi, jlif . 5 -200nra 

, jff4L<ttlO~100 mTftS. 

[0096] ^«7{i, «««3tJI5t« ; F*ay k "ti 

*«fflV^*i4. P4fig7c7)ffiJ¥iia^, »ff2tRI*T* 

zmm-t& z t urn? <o£5gtt£ *r±t*»-c* & . 

[0097] *WMXU. m&7 kW?&AJ16X«±W 

Ml^KJi 5 ( s^aAJg 6m^%&) bnay??h 
*ft±.z-£&KMz. ffigcomz^mmmzwii-fxh 

#RxTSWb^tt (#gB¥6-267658^$g) . ^f7- 
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?'J h'^^i (#r#F6 - 330031-^&«) . -f??* 
yim* (#IW 6 - 330032^8) . 

(#is¥6 - 32587i^«) . imv>tem m 

ffl¥5 -325872^$g) , N - 7 xX/I^^Ay'-/l^§- 
(#M¥8 - 60144^&fg) , N-f 

[0098] Sffil^ffiJIfi. a?lf, 2-100nm . 
t<(i5~30nm-CS)l>. 

[0 0 9 9] iOJ:3iflr#fflJi*ift(t4^*) , 5t, *F 

mmwsM%&±istsmim-rt: tin. 
[ o i o o ] =sr*j . a i , 2 li^mmmmmm 

BP*>. 3£ttLtKI&*7. H^iAJl6. W« 
H3ftf 5 . jE?Ltt33t« 4 , US 2 OJHfcflM-f £ £ i: t, 
^t£T'S> "5 , SB* LfcJ: 3 fcjl«Sr< fc £>-*»flttO 

£ i k t *Ttra 4 . t . 0 2 Wfir«WWBfc*F 
ton? LfcABTCfcoT i J: 

^. 

[oioi] *ffl&wm%mm=?-&. #-<o* 

ffitfx - yv h y •/ ^x«tSB3*utflBt<WlfF<0Vi 

ififctj v t aja-r * ; 1 a*cs ^ . 

[0 102] 

[0103] ^J&fld| 1 

#f ( 1 ) *Xfc£!ft) (XII) ££j£U:. 
[0 104] 
Ut2 1 ] 



(XII) 



[ o i o 5 ] t-r. TM^-tmm.^ 1 , 5 -^*r s 

yry h5dfyy8.5g (36imo1) (XIlDSr^y-fe'yBOOm 
1 CSJBU *<OilRa*K3EfflBW-hU^9.9g(144i 

moi) ssau awe, Tmmumiffiruz. sa-ci 

0I$|SL 5<rcT3l$ISHM¥£U:flL WUXVT2mai 



-^Mjtf*0.51g fcftfc (IR*3.95%) . 
[0 106] 
Hfc2 2] 

O NH 2 
NH z O 

[0107] at, i^i/7x-;H»*t^>"tfy30 
^AlOOml *30$hWC8STLfc. STFft. M^T'30 

u *T-3Hk ttstffeffl*-ciiiiafc*Lfcft. Ritf-h 

i**-vH*0.49g fcflfc (W67.8%) . 
[0 1 08] <XIZ. 50%H^7K*ggl.3g. *SS50m 
K 50%&S'J >-K6ml^I^^50°C^T«JIff 

7Lfc. SWSf*. tftfJU:ifcJK£rJ5'JU J; 
T. ^feM H a H 0. 3 8g£#fc. 
[0109] £«DtSJl£IMBill8U:fc£$. fffetttS 
A (0.34g ) fefffc (JR*74.3%) . M)5&m&l,t:k 
240.6 iC?*->t. ZMk&fa&StM.ftVrZfT'i 
tzkZZiH-Mff 482T* 0, JEfc I R^^^ (0 
3t^-f. ) . NMRX^?W1/ (H4(C^-. ) Ki 

[0 1 10] i^7yh5HE>UI»*(XII) ^oo* 

187^7" («ft350nm ) T'aeUTilSt^^iJSW 
^*«i475nm 
[0111] Ute^J 1 

0 1 ^-rmmi^-r^^m^mm^aTco^m 

[0112] y^i* ■ xX®ik® 

( 1 to) wnmmm mnmmuchco (i/m 

: m^f-ABicM ; y-bSSil5Q) 
<nv * h 'J V ?"57 ^ S»fca»x.yf-^tffl^T 2 

fc. ^^-y^L^lTOS^^. T-fehyfciftlB 
feft, gart^K^A^XlO^Torr ($^2.7 X10" 4 P 

a) jaTt=5r & t vm*m h ? ynmttiimm 
yrzm^xmuuz. 

[0113] ±i^BrttEBSilfc-fe55 -y^^y*' 
fcAfife, JSTfcjict. 4, 4' -h'X [N- (l-f- 




(27) 



10-294179 



-N-7x^7Sy] h*7x-;KH-l) 

*T-?£. -r<3fcS;^y;tt7)iI«ti, 220 -240 TWlell 
TfWWLJt. ^*WCOK^JK2.0 XlO-^Torr (ft2.7xl 
0- 4 Pa) , ^*B#ia2^50#X'JKi¥60nmCOjEfL#3ll«4 

[0 114] 
[fc2 3] 

[0115] 5M%. ^mmM5cr>mTmmtitf8>® 

f/l/-8-^/7 h) T/l'S-^-MIII) -//-jJ-dfV 

-fx- (2-^^-8-dfyU5h) t/ps-^a 

(III) (C 10 H 9 NO) 2 Al -O-Al (C 10 H 9 N 

0) 2 ( E - 1 ) s K-Tfe*fc LTfjIB^M 1 
LfcT>-h7-by!SW«c(XII) fc, Sij*<0^y* 

-8-df77h) T;l/5^^A(III) -^-jfdfV-h' 
(2-X*)V-&-*JVy\*) T)V*—*?MU 

1) 210-220 °ccot2HT\ T>-h5-feyf5l 
aWfc(xii) o/kytfttia ~170 xwim~£*1x?im 



»U mm?)M£m2.0 XlO-eTorr (»2.6 X10-* 

pa) . mmmii2ft3otp-c\ mm5nm^mmm5 

[0 1 16] £8. Tyhy-tyimmm) c7)H-r 
*Xh*ffiK*fLTO. 7 6t;>%, #R^3Kil 

[0 117] 
[fc2 4] 



-CH a 



.AI-o-AI" 

h 3 c ,x'7 q 



(E-1) 



[0118] Jgt. . 1ti^±A/l*ffifc LT. Jit 

>itttAl (C 9 H 6 NO) 3 (E-2)i»>,lffl 
jE?LHl)i4c7)^fc[iiat||*^- ) ^„ 
/l^ytfV^flSii. 270 ~300°CcOJEffl-C©J^L. M»B# 
O*£j£(i2.0 X10- 6 Torr ($2.7 XlO^Pa) . =gs»B$ 
1 ^40#TJSJ¥45nmcO«^aAil 6 fcftfc . 

[0 119] 

Ut25] 




I 0 1 2 0 ] fcfe. ±ie^iE?Lft1jI«4 , 5 
SfcUfc. 

[0121] «^aAfl64-C«IS«S:tT->fc 

tb'-^x^i, »S2^iTo^h7'frf:{iig3rf 

LT mffS fc Rttt LTJIBrtcOKSO** 2 X 10- 8 To rr 
(152.7 x 10- * Pa) JaTfc***TiBRLfc. SgHT, 
H6fl57tLT, V^*y^fc«co£&«ffi£27c|n|l5 

* D 7r>^- h fcfflV vc , jt^g 1 x lO^Torr 

3 x 10-3 Pa) _ mw%ffi3ft2a&-ef}'>t:. ta. 
a-isVAtmcni&Titmo: 1.4 tut. wizm^r. 



;l^5- I 7AS:40nni<7)^ii:T-7^^^'7y, • m^±m^>± 

e«K3MEttl.5 X10- 6 Torr ($2.0 XlO^Pa) , &t 
l*Hllil#20#?»-5fc. Srfi, 

[0122] JJltcOftK LT . 2 ram x 2 wSO^ X<7)% 

[0123] zm?a?mm&m«.. isss-s 1 4 

cm 2 C0«gE«JK-C<0ffl. 100cd/tf?tf>ffi, 
«HS/«8tii«K-«SS««1$tt<offl§*. «ffi± 100 

[01 24] JtKflaji 
^Ttl»3£)B+fc:ryh5-feyStW*(XII) 
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U i^fS^?Bmtt£j&14fc^L*:. 
[0 1 2 5] it®M2 

9, i o— f h77x-/uryh7-fey(xiv) 

[0 126] 
Hfc2 6 3 




[O12 7]Jt«0|3 
TEt^-tl, 9, 1 
(XV) ^nn*K 

[0 128] 
[ft2 7] 




1 1 • 5 nunol /ml cOi&gT' 
7^7° (ifcR350nm ) f ffilSLT 
475ni fcHlr^La^SS:*' 



(XV) 



[0129] ryh5-byg|*«c(xii) nfto 
^<oi, 9, i o-Y ] )y 2.=~!vryvy^y (x 



v) zwrnmizY- 

[0 130]»|2 



(E-3) 



^^^iicom^i^tt^^ (**m>to) tux, 
J2rForaasfcjj^yy>r 5 *v-;ne«8tft ( e - 
3) m^Kztmn. mmmi tmrntzLxm* 

[0131] 
Hfc2 8] 

P 

V 

6 

[ 0 1 3 2 ] Srfc. ^$^BtSII*K^>"VM S^V 
-rt'Effllfttc'W'y #14200 -210°Cc7)i5Hr. 7>b 

7-t>tmmxu) <r»vv#\s.m -i6o r^HT-e 

tl&lMM I . ^t^f<03tfflS{±2. 5 X 10- 6 Torr ( *t/3 . 
3 XlO"*Pa) . 38*l$|SHi2#20&t\ J»H45nm^$| 

t£RM£Bf8.lti. 7>b7-tyimMXU) cob-r 
fttt, XZbWMzMLXO. 9 0^%. Hffltm 

[0133] 

^m^m^zryby^yimmm) sk-tut 

[0 1 34] »MI?J3 

aTcomm^z^jxf- ^t7x^(E-4)i 

[0 135] 
[ft2 9] 



^fi-OOsKl (E ' 4) 



[ 0 1 3 6 3 Srfc, W«^S^*B#^^^U;Ph'7 
x-)Vcr)iVV#\$m -170 "CcOiellT". 7>"]-7-fe>" 
1&£#:(XII) cr»i<ymil5Q -160 "CcOKffl-C^il-ftL 
•WU 3MH^<0*S«J42.5 x 10- s Torr (S&3.3 xlO 

- 4 Pa) , mmmii.2ft2o®x\ mifA5mmm%±m 



[0 137] hm®\5 



(29) 



Wffl¥ 10-294179 



[ o 1 4 o ] Kca, Gummmmo b y 7x^y 

yS-)VCOTlVii-^M.$&Wa))VVM±\W -200 "CO 
ieHT\ Tyh7^y|^*(Xll) w;^y*'(±l50 -16 

o -ccnimx'ZixzmmL. mMmco^&m.o x 

10- 6 Torr (&2.7 X10"*Pa) s mM&fUi 2 #50*K\ 

(xii) oK-rjKi. *xvmMznLxi. q^h 

[0 14 1] mm6 

£*>*7tf>a*»tt*a 1 4 fcjj^Lfc. 
[0 142] 
[*14] 

















tcd/m 2 ] 


[/m/W] 


[cd/A] 


[V] 


[nm] 


SJfettl 


5121 


1.13 


2.52 


7 


480 




2238 


0.53 


1.17 


7 


480 




935 


0.09 


0.47 


16 


440 


mmu 


3562 


0.74 


2.32 


10 


480 


&n®h 


6808 


1.10 


3.12 


9 


520 


tmM2 


3537 


0.69 


1.75 


8 


495 


tmm3 


5043 


0.82 


2.58 


10 


495 




2051 


0.44 


1.41 


10 


490 


iOSffls 


4176 


0.40 


1.53 


12 


485 


Home 


6161 


1.31 


3.72 


9 


490 



[0138] mm\A 

^Bmmom=fmm^m (*xhtfm tlx. 

tiT^ffiit^c*-r2-^f-;P-8-t Fn^s^ftvi, 
hU:7x-;l^7/Wl^T^$-?A|gft (E 

-5) tmmzkimii. mmmi tmmzixm? 
ami. z com=Fcr)%m&&% 1 4 tas t £ . 

[0 139] 
Hfc3 0] 

«. 0 

CH 3 >-0-Si-^_) (E-5) 

1 " : 6 



.0 



31-14 



[0 144] 

[0145] *|gBJ5W^«m^^*^(S, a & 
*6. 



[0146] *«nHt«t4*«m#«3te«^ 

*?%\wm>^79vA htm) . wsmws 
mm 1 1> ti . * wmmmffiiWhx * & ^ . 

[mi ] *mnm®m?mtm z Fwmi>mmm<D-~m 
z*i-®mm®mx$>h. 

[03] SfSiM 1 X'n$L LtzT>~by-t >l%%$foco i r 



(30) 



f#HH¥ 1 0-294 1 79 



[04] £f&MlX'£f8,ltzT>h7-k>mmfocDNM 4 jE?L«5>!J1 

1 mm 7 mm 

2 mm 

[an 





[03] 




20.0 - 



3o'oo ' aooo 

HAVENUHBERS (C* - *) 



ftfflW- 1 0-294 1 79 



[04] 



Searching PAJ 



1/2 /<— i> 



PATENT ABSTRACTS OF JAPAN 

(1 1 Publication number : 11-003782 
(43)Date of publication of application : 06.01.1999 



H05B 33/14 
C09K 11/06 
H05B 33/22 



(21 Application number : 09-155211 
(22)Date of filing : 12.06.1997 



(71 Applicant : TOPPAN PRINTING CO LTD 
(72)Inventor : ITO YUICHI 

SAKAKI YUICHI 



(54) EL ELEMENT OF ORGANIC THIN FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an EL element 
of an organic thin film, which has high heat resistance 
and in which electric short circuit is not likely to occur. 
SOLUTION: An EL element of an organic thin film is 
equipped with a substrate 1, a pair of confronting 
electrodes 2, 5 placed on the substrate 1, an organic 
luminescent layer 4 provided between the pair 
electrodes 2, 5 and a hole injection transporting layer 3 
provided between one of the pair electrodes 2, 5 and the 
organic luminescent layer 4, and either one of the 
organic luminescent layer 4 or the hole injection 
transporting layer 3 contains a compound shown in the 
formula. (In the formula, R1 indicates a carbon ring 
condensed to a hydrogen atom, an alkyl group, alkoxy 
group, cyano group, tr if luorom ethyl group and naphthyl 
group, and also indicates a substituent on a naphthyl 
group selected from among a group of the third class 
amine. R2 and R3 indicate a substituent on an 
anthracene ring selected form a group of a hydrogen 

atom, an alkyl group and an alkoxy group, and I, m, and n indicate a substitute number of 1 or 2). 




LEGAL STATUS 

[Date of request for examination] 1 3.03.2001 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 

the examiner's decision of rejection or 

application converted registration] 

[Date of final disposal for application] 

[Patent number] 3588978 

[Date of registration] 27.08.2004 

[Number of appeal against examiner's decision 

of rejection] 



http://www1 9.ipdl.inpit.gojp/PA1 /result/detail/main/wAAA5payZxDA41 1 003782P... 2007/1 1 /27 



Searching PAJ 2/2 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



http://www19.ipdl.inpit.gojp/PA1/result/detail/main/wAAA5payZxDA41 1003782P... 2007/1 1/27 



ma*m®m up) 



02) & H If & 4R ^) 



#H¥H-3782 

(43)&B!B ¥J&ll¥(1999)l£6B 



(51) IntCl. 8 

H 0 5 B 33/14 H 0 5 B 33/14 

C0 9K 11/06 C0 9K 11/06 

H 0 5 B 33/22 HO 5 B 33/22 



mitmX »#«©#4 OL (£15H) 



(21)fflH#^ 


#^9-155211 


(7D mm A 


000003193 














(22)fflKB 


¥fi£9¥(1997) 6£12B 




1 TI 5 # HI 










m 










iT@5#if 


















<mxm 


m *- 










j(09W#*K-fr*lTB5#l^ 


















(74)ftSA 


#s± ml ens*) 





(54) *Wff|tEL*? 



(57) [8»] r 6 

[IRfc^ai *«BB^^i)BijREL*Fli, £K1 fc. 
KlffiSRl±tEBSft«ieii-S«et2. 5fc. 19IE 

jEaa AMiii 3 < i h -uifi . nana* 

( 1 ) £5Wfc£!ft*****£fc£ttBi:-**. 
[ft 13 




(2) 



Wl 1 -3 78 2 



mm i ] mmt . tmmmM&vtti^mM0yj?%< t 

( i ) 




(5^ R 1 fi. ^Slf^. T)V*)Vm, T)Vzi*i/ 
l.^7-?-;^±cOg^SSr*t. R 2 RX/R 3 (2, 
nti, l£fc{±2<9iI8IR£Sr$\ ) 

tmmn i cfEt^*ef he l*^ . 

[ff*JM3 ] fufE#MeJl*\ fBIEHIbS (DC 

2KIEa<WS«WKELaHF. 

[fiM4 ] fuIEIE?L«fitlJl#\ fliBHtt* (DC 

^■^•^fts-^* f s - 1 £*r$t i ~ 3 c7) 

v vtfh.*» 1 iMCIEt^Wf HE l*? . 
[OOOD 

[0002] 

C. W. TangibCJ:0BIIf6S<X. ftBHBBS 9- 1 94 3 9 
3#&ffl. WBHHB 63-264692 ^&«L Wffl&b 
3-29569 5#^ffl, #f?fW6 - 1 7 2 7 5 1^ 
¥tm6- 1 9 8 3 7 777 4 V ■ 7 4 



^'■y?X • U*-fS5 l^lgl 2#S9 1 3K ( 1 98 
7^) s m/is-V— f)V ■ ■ 7754 K7-fy*7? 
Xl6 5tf9^3 6 10I ( 1 989^)^TW^ 

[0003] ZflhXmizX h t . «£HE L*? 
ti. -RWCIi. S«±C. WfiUEJLSEAIfrja 

[ 0 0 0 4 ] t?. #5X*ffij|i:7 ■* ^A^coSH^ttSS 

[ 0 0 0 5 3 ace. zmm±.iz. m??n^T~> 
(jsitc uPckua). -REftiw ( i ) c^-r i , 

l-h"x (4-y-p-h l J;krS/7x-;W 
8 1 . 4-18 2. 4°C. 
(T f ) 8 4°C] , TSHfcS** ( 2 ) £jp"tN, 
N, N' , N' -fb5-p-H'J/l'-l, 1' -t*7 

x^-4, 4' -yrsy [M*i 2 or] . tti 

it. TEASES ( 3 ) &FCt4 , 4 ' — b"X [ N — ( 1 
— ^7^) -N-7i-;k7Sy] t*7^;KM 
277TX T 8 96°C] f«f f^T'J-^y'TSy 
Sr. *«]E7LaAISJjlSJli: L-T. IMfiSCJ: 9. 1 0 0 

[0006] 
Ut2l 



H 3 C_ {0}- N 




11-3782 



%m i o o nmmmTnmz-cmmix^w&m 
mm., mutommnz, mmtix, m s : a 

g . A g : E u , Mg:Cu, Mg: In, Rt/M g : 
2 0 0 n mg^cOJ¥§ t^jfrt £ Zk^X*). Iffiffi 
[0008]^, ZffXm&XMt1£Mt<mM** 

ARin o-hHndfS/^yy [h] ^yyy-^y u 
[0009] JjLtflJ: 5 (cfcjSSftSSrOiWRE LSff 



tfc^Tti. 2 0~3 0VjaT«0KMffi«E££P 
ICHg : Ag^JfflUfciftli. lOOOcd/ 

[0010] Z<?)i. d WfME L*??l±, ItR 
i 1 tf»rffi-c* 0 . ftffi£$Hf ttsa (lumoxox* 



(4) 



warn 1 -3 7 82 



[00 111 IfrlKtfh, £ftfciE?L«Ja*m(i, T 
8 #1 0 0-CJaT"C*4fcA. f^rn^^W 

CuPcK^-fsryftX+A^f-A^S. 2e 

W*#v^. ^ttOHJUMttflSV*. 4fc. Cu 
Pell *Sfttt#iSvtf:to, QtH]^:JK^^r'9^< , «fc 



[ 0 0 1 3 3 JJLh, IE?LaA$«1&lK^Xr a 1II£^ 

t,4-r 4 - 1 «. . mmrn mmhwmm^ 

tfb77x-;Wy'xy. TEfls^S (5) t/itt 

t*X (2-^f^-8-^/'J7-h) T;l/5-^A 
(III ) -ju-sJ-^rV-tX (2-^f-^-8-^y'J 
7-^a-r>A (III ) C^-UVyS: F-7°Lfc 
TSHtffc* ( 6 ) HS-Tb'X ( 
;l/-8-*/'J5-M (>\'7-7z^-7xy5- 
h) r;W5-^A (III ) fc^Ul/ytH-rLfcffl^ 

[00 14] 

[^3] 




it^ (6) 




[0015] ztimmMWi. -&mzm^t>tix 

lE-ft.^^ (4) Citfh57i-^^i ? X>'l±, a 

(6) l^ttt£«±. SttS^J^BUfC* 1 ?. _h 
iftfcS** ( 5 ) , ( 6 ) fc^t-fc-&ft*fflv^fl«»3e 

■ftzt mm 1 3r 0 . s v ^ WStt*f» S £ t =5: 
[00 16] 



[00 17] 

**, TEHRS ( 1 ) IzjF-fik&mZ^-t&ZbZ® 
[0018] 



(6) 



1 -3 7 82 



cr 2 ^ 

[0019] r 1 tt. *«M^ r;^;i^» 
#»£8tfft4-*-7?-rt^±«>WftS£*U R 2 S^'R 

[0020] *?mi. JJMIffiWRE L*?(:fcu 

Ts tfrfff«lM#\ friEHRS ( i ) t^fc^ft 

ELiftfci>t, fl&IEIEJLJtSI*!^ 
( 1 ) K^ft^*S:*r*-4ik*Waf:1-S. 
[0021] 

tour, 0ffi£#ML&*^tftW-i>. aic *» 

01T\ MU±«i, »ffifcLT«ffi2:W8jS3fu 
Hffi2±«2. iE?U£M&S£fl3, *«83fclB4, atf 

[00 22] SfeK, rwtSSIREL^WtSSl 

mi. tjibii o*q»*s*i. iwsiuii o±t:i« 
ttW4 1 1 xm±m 1 2 *«#-ts z t iz x o . w»?s 

[ 0 0 2 3 ] 0 1 T1±, IE?L3A$i}*/i# 1 mcDfr&fc 

[0024] 02 KSttWRfWBE L*?Tii. 0 1 1 
«K2 as 1 OIEfL&AWiiMl 1 3 , SS2 <7)IEfLa 

A«fi*« 1 4 . awn 3 <DiEiL&mmm 1 5 mkmi 



Nr 3 ). 

[002 5] *?W?)Mi?f!SE L5^ti. m^iAli 
^tfSlt&fi'Ovti.kV*. 03 #&HHco§fcC 

XM4 tmm5 kcoSt, «m\HBMl 1 6#'?FM£ 

[00 26] ;ixA,01~03t*-t^"«3IMELSi ! - 
tt. IEfLaA«5iISay'#«^«^> : 5r< fcfc-* 

( 1 ) i/z7Frti\&m&!&iLx^i>. a 

TK. JJEHR* ( 1 ) t^fc-^tov^raW't 
6. 

[0027] JJEHR* ( 1 ) Iz^-ffc^miz&^X . 

r 1 ti7j<mJl^, ta^a*, r;i/adf^s, s/tv 

^LXH'O. R 2 at/R 3 J±. rtSJTf. T/^/PS. 
[0 0 28] R 1 . R 2 . at/R 3 KfflV^tLir/l"f 

/i^Ski/ai, y^s, if/H, --fyrotvt/S. 
a^-S^-v U -7>/t^£ W & i k . 

So 

[0029] R 1 &m^1Xh1r7*A&fcW&*hit. 

trz. r 1 tfflv^ii*»3»r5ykLTtts >w 
;pt s ygat^'x^r s s&tfewfi z 1 a*?* 

Lit:. JJBHtt* ( 1 ) LT. TIE 

(7)^(12) CStft^^flf^t^t' 

[0030] 
[ft 5] 



(7) 



1-3 78 2 




{fc^5t (9) 




ittt (12) 




[0032] ±ts.tt&& ( 7 ) ^zm\^nt. 

289. 5°C. T g *«1 2 5X:T*0 (DSC. 2 0°C 
/rain), JJE-ftSfc* ( 8 ) - ( 1 1 ) fc*r*fc£W 

t>. mmm<nm$MfT s fctfL-o**. a*, -tie 

-ft^C (12) fcjjttfc^fo&OVVttt, 4 6 

°C, T £ 1 9 O'CTfoitz, icOidt, <I:h.S>— flfeS 
( 1 ) IZm-fik&Mi. M&RVTs tf&^fzib. 
cD^»<^W»>£H;:4i t safetBS tit l> . BBfct 

[ 0 o 3 3 ] t fc, JJEHRS ( l ) fc5c*-fc£*"C» 



[0034] jjs-jfc* ( i ) escrft^tt. r y 
5 -fe 2o«t7;i/ y liiJiSMstf /3 ffiTtt^- I 

[ 0 0 3 5 ] § UEHR5S ( 1 ) iZTF-tfc-S® 

(i. ryb^vstsitSR 2 . r 3 #*s£i/o* 



(9) 



1 -3782 



[ 0 0 3 6 ] *fc, HRsS ( 1 ) iz*-tfc&ti)>?mm 

[00 37] UrtfoT, JJMB&i ( l ) ttfittek 
ftSfflv^ittiO. iSfffttt jWS < teJHbi** 1 1 < 

^Cfflv^*L6*«BIMttHRt-* Z b ifflmt tch 

<r>xhh, 

[0038] zcDummmb txit, -tatoj^c, ie 
fimMmwwmm iwf& z t vx$ s . ± 
IBHRaS ( i ) fcj**ft£«rctt. ry h7-tyia<±2 
oa^f^TSttSfrt^Sfcfc, <*UJi\ 7x- 



6. 

[0039] UcA^t, JJE-** ( 1 ) tttttt& 

l*^ z b tfxizhnxh h . 

[0040]it, _htE-fcS ( 1 ) tStt^fc^ftUi. 
Vvfftt, t°-?ifc6#4 4 0 nm-4 8 Onrngg^f 

X-%h. Itztf-oX. ±I2HR5$ ( 1 ) tzm-tfc&faZ 

m^x^mzmmmh zbizxv. mmm 
< . mmm&#£.ttz< <mmcomKcn^m 
*»wjre Ltti&mtt, z b m&t* h <?)Xfo 

6. JJEHR5* ( 1 ) lZ7tttt£M^ TiHt¥ 
Km ( 1 ) t^t i 3 C LX^foth Z t if&t £ . 
[004 1] 

(1) 





KlNaPH 2 0 2 
CHgCODH 




[0 04 2] [3iC+, l.m.R'MR! 14, ±£- 
( 1 ) tf> 1 , m, R 2 2WR. 3 b WlWC'fo 0, Ar 

(±. -85$ ( 1 ) *<»i-y?\s>mm&m%ffim 

£*l/U*4. ] 

[0043] OT, *^9f!cO^«KE Lfftou 

ffiifittMc £ W Sit # & . 
[0044] £W&B£«£l»£tStrofc L-Tti:, 

4. 6 e VfcLii^R*. iftfc^tfjaa&ttW&^IH 



««t^JBa«Lht:tt*RBft*«2 . 5-4 e VW/^-y 
72v£&^7/^^7A£££$JIL£«£W'l>i 

m±.izimmfcti&mi^\ 
[0045] tmtmmm&tittftb ix\t. w 

mnm^mmmfh z t vx s & . 

flWW-S^SWtaOftVIWWi. 4. 6eVJ2LtT»*£ 
fc*W£U\ ftJBfflft#4. 6 e VtLh<7)ii^. 1 
», 0-6. 0eVt**t 

fiv ^ET'IEft&A#iEft?)&A*^i & & . 
[0 04 6] ttSttfflgfc l/CH\ U-fLJUtt^Uny 



(10) 



ISMVl 1-3782 



[0047] zv>mmmfo±.mmt t-cmmztiz 

«gk LTli. W^lEffi, Wlli. a^BJMffi 
[0048] ¥««fiskLTi±. ^r^f-t- 

r-'J tn-^at/tf'ii f^7x yg^iSMH 1 

tt, ITO (ft*Ht4. 6-4. 8eV)^«flaE« 
££k#T'#l>. 

[ 0 0 4 9 ] ffiKk LT3MB«IMiHHRtfflV\ 
Soffit £te¥«M«k ;<?)SSffl*»fe 
H^Srffo Z k tfTZ h . i <0«^, SBB«U»tt£fi<0 
4-&<ki-;fr<9±ffi(c, rj>h5Xh^iflttf6]±c7)/- 

? mfisVf)i-T<yym 

[ 0 0 5 03 4/;. £<oa£Kffla>S»£*£fT5*£\ 8 

0fl*e»tt«±^ffM-r ^assst** i ~ 5 o 

Q/DT\ ^S3K«3®a^8 O%m±^g0MffiT$) 

[ 0 0 5 1 3 ffl3SfitflW>fcftfc, IE. MT av'igkfflk 
0>^*fe&M 0nmg**>«3*)Ji*, ITO, 4 

[ 0 0 5 2 3 fctJ, ±^3§BMffi^fflV*«fIKE 
jiHjfliffiiO^-OWgLT, Cu, Al^cOfi 

[00 53] *ft$a«Wf KE L^KfcWt . E7L 
i£A«5i*Jl Kfflv^fi&tmfc l/Ttt. JdEHRS 

( i ) K^k^ift, ±tafl^ (i)-(3) t^-f 

MmiMOTk CuPc, f£*ftffi7?ni/7->\ r 

coim^iiiL&xmm®. (^y-y^-uyt 
-uy) Ret* u t~ u y^^«^iE?LtijMW4 , a 

4. 



[0054] *»H^c7)IE?LaAft5*a(i. ±i£cO± 0 
t . iETLa A«5iM*» & & £ s»^k*s»ji $ tot « 
WKBTioTfeJ:^. 00* BT. IE?L&A$!>M/I£. # 

n a wt 3 Ji«jt 1 1 . i»> t rate . m i je? La 
tflwtottwwifcutf ^yit^iv^-com. » 

m<m 1 OlEfL&AijISKSI 2 0>jE?liiA«li*Jl<8 
3 Wl?LaAlftiIl<*ffll^3eS^Wi=»JfflI-«. i k * s 

[00 5 5] CCOJ; 3 CSJB-tS fc . »ffifc#tt»3fcB 

iEfLaEA»*i(i|6l± L , ffi»E-C"E L^^t#l> i k # 
■CSS. 

[0056] maAtt^JB^aiR^tfJRHi'S: 

ffil tTffl ^4 Z t h T% h . i <7)]E7LaAtt^JB{±. 
s^sa^fc «t 0 JBJfrt * ^ k h. i . jEFL 

k#T#&. 

[0057] *^BJc7)^S?f)lE L3R?ttJV^T, *«l 

mm&t&zkmm%i. 
[0058] ifri%tft>. mmfm-c-mwmitz 

?L&Afftj*ttfk m^j±A«ijM«^. i^iim^fflji 
y^k m& LtzM^mx^m^mmmi z t 

[00 59] *^C0«?1ME LJS^fcfcV^T. 

( 1 ) H^-T^ft. -9-U^;H»g. t>y. no* 
y s ^vv-y. ny'uy. fb77i-;i'7'^yiy. 

9, 1 0-b'X (7i-^if-/H TVh^-by. 8 
-^yjy^-h'Jf-^A. AU. hUX (5, 7- 
y7nn, 8-^yU T^S- 1 ?^*. h 
'jx ( 5-?nn-8-*yy T;l^5-7A 

fx (s-^yuy^-h) ffi^sg*. hux 

(5-7;l/*n-8-4fyjy5-h) T^S-^Alf 
ft. hUX (4-^^-5 -M)7;^Oj<f-/U- 8 
-^y;/7-h) T^S-^Hft. hUX(4-^< 
5-^7^-8 -dfyjy^-b) 7^$-'7A 
tgft, b"x (2-^^;W-5-hU7;^n^^-8 

-dfyyy^-h) (4-y777i-*7i77- 

h) . fx (2-^^-5-v-7y-8-^yu/5 



(11) 



WWPFl 1-3782 



Aigft. HJx (8-#y'J/5-h) x*>iS*7J*f& 
tt. fx [8- (^7-^;H rsy^yuy] sss 

JSMWFS')^. 1, 2, 3, 4-ft-77x 

t'-l^y , #BB¥4 - 3 1 4 8 8#&$B£lStt3*l 
fcffifctts *ffltftS5 , 14 1, 6 7 l-^&aClBft 
$il£$3ftfc, tffflftifSW. 76 9, 2 9 2^£*fc 
W&ZtltzWtfo. N, N' -yrU-zHifnat 

[0060] *%wiwmm LSft^^t, *r« 

±IBHR^ ( 1 ) 
^H-AVhtU, ffi^^*«3»£**bk 

U:«JIflfitkLTiJ:V\ 
[006 1] £cO*«ffc#JBtt. JJUfflBtfefc^Ti. 
WWBat:*J^t 1 0 0 nmVITZ'fotZbtiWt 
t<, 5-5 0 n m?*>£ £ fc#«fc 9ff £ U\ 

[0062] itOJ: 3 fc. Wtfcfcfcffl 
v^ifcfciO. 3feMS»£*>m »tftt*«**>J* 

»*>JKr4**a**fcfl!v*6*^ 4-&< k 1 1 8*> 

[0063] zeoummjm. mnimm*** 

W&Z-QXZVya-h-tlZk mcoumx'? —r i y 

[0064] *HB^tiilE L*7fct5WC, *W 

flfcl/Cfct, Mg&V'A 1 SStW#ft<7)AK, Stf, L 
i. Mg. Ca, Ar, La. Ce, Er, Eu, S 

[00 6 5] ;itfe«)fift*BWOtm*l!MiKffl^* 

k, mm^tfJ&swcfrSrfci'u ift, ±E^A*ffl 

[0066]**:, B*<0ff3fcftKMPR(ifcvW, » 
tt*5~2 0nmWWSfc»J*W-4fc. +#3r»TtB#tf> 
SlWIim. HfflfflSr^'Sffl k"f £ £ k ffiX't h o 



[oo67] z<mm*%im^&x-mm-him%\i. 
mmmmzi. o i o- 6 Torr^-^Toi^T 

[0068] ^vmm Lm^z , m°? h y ^xsras 

#&l>i§-£tli, X'J -7 h=Kteft«l!HV*;fcVX?£S« 
l/-f-T7>-yHy^. /f^-yt-AX-yf- 

[0069] *»Bfl^«?fME L^KfcCvC. 

i±. %T®mm i ±%<. lumo«»'7c^ 

< , L U M 0<OX*;l^- LUM 

[ o o 7 o ] x o n^aAttsyB*tft«ts k . 
•ts^^w^-t^-k^T^i.. m^aAi^sfl^ffl^ 

Ml*WBfcl/Cli, BPBDat>'2, 5-b'X(l- 
^-7f-;W) -1,3, 4-WyT/-^f^^& 

ik^t'^l). 

[ 0 0 7 1 ] ^Ba^^'IB^tTV^Tj-^^Ty 
-A^HWt ( B*fl#Aik 1 5 4 OH, 19 9 1^) 
^h'X ( 1 0-h Ko^^yy" [ h ] 7 y 7^— 

h) (HTBeBq, tv^).atW 

7 - 9 o 2 6 o#^b-cib^s<i"Cv^ h y rv- 

[00723 HC. Marko Struke 1 jf> 
*^xyXg^2 6 7^19 6 9H (1 99 5^) X' 

ffl^LX^l. ^y ( P -7x-^yb'-i^y) %%1 

±fcRW-Mlfc 1 . 2-b"X (3-tH'P^f^) 7x- 
/1/-4- ( 3-bU7/^o7^7xX/l/) h'JTV" 

jjanns ( i ) iz^i-it^m^m^m^m 
mTjiAftiaMi^- Tta^^ ( 1 3 ) iztts 

[0073] 



(12) 



Wl 1-3 78 2 



Ut8] 

(13) 




[0074] (i3) ifZtftib&fozm^i 

k. LUMOC9X*/Hf-l^Wi*HR3$ ( 1 ) V&t 
L U M O cox^ykdf- fc i;fficOtt¥!»gj 

[0076] m^aAMj^(±. »23&*SL C VD 
<Z£*)l&&Ztl* lnm—l/iiiUOJPStC. *!. 

[ 0 0 7 7 ] figffi. IBL&A&I 

. ^StJEtTS^±A«ijMfl. atf 

if. *«^«. jEflifeAlftiSa, atf»ffi&«*Lfc 

[0078] *%w^mm he Lm^it. ^mm^m 
mmfozixxuxtviiw zm&mizm^^ti&M 

tllftClllJ^l*', Si0 2 , SiO, GeO, M 
g O . A 1 2 0 3 . B 2 0 3 . T i 0 2 . ZnO, Rlf 

snommm (zummmm. it^mit 

frh-ftlX^hZkhfoh) . MgF 2 . LiF, Ba 
F 2 . Al F 3 , M>'FeF 2 ^7-y\\M, ZnS, 

g e s , ms n smmwmmmit-smmf & 
zktfxz&, 

[0079] $i±mi*. ztit>ttmz. mmm. sj&tt 

[0080] BtffiW»ftR&±W3tAt. tfjlJg4>4fcJi 



cot/px? y ±a#JS. av e u ^co#±^Ji^#fr 
av^Aoatawtiii:^**. 4fc. mm® 

[0081] -tfOEL«^A.c7)7K^mcOiiA 

xm^mmmxn±th zkt>wz u\ 

[0082] nmk LTfi. i^*'5^fi«ffiC. 

[0083] jy_ttf> j: a tabs £ n & *%pnmm®m 

[0 084] W^WSELffJ, S« 

4 i fc m&%mmr < *rv4 timtt z t 

[008 5] *. H^3fe«0%3t»^^2 

ovfkim^hzkizx*), 

^Tfififc**. JbEHRS ( l ) izjfrtfc&fatt 

m^immmmmkLxm^tz^i. 

[0086] 

mmmi jar. ^BB^nttMtov^uiw-s. 
(HffiMi ) jjefl^s ( 7 ) (c*-r^ft£. jar<o 

[0087] 0. l^;K02-'J^-5j--6-^h 

*i/1-7-?V>* 10 0ml <7)i?X.j-)VJi-TMZ)im 
Ltz. ZVmmz. 0. 027t;W2-t-/W 
y|-7^/y^50mi ox-T;H^ft?LrtM£iS 

?n^Y?77 j-x-mmi. tt-Mt&wt mm 

57%) . 

[0 088] jwc ;oo. ont/KOy*-^ 

7 0m KOBWPMzmmZit, ZtHZ^ 0. 03 5 
Al7jo&»$Tia;t-C. 3 0t»-aifl6aaL!t. ZtllZg-i 



(13) 



mffl¥ 11-3782 



5* ( 7 ) £*-tfl:£ai£f§fc (iK*7 1 %) . 
[0089] &i> s ;^l(0/nhyNMR^^ 

(80 S^IWffigBAC - 1 tzZ&m&ift-tfck 

[0090] JJUi^J: a L-C£j£Lfc±iafl#5S 
(7) fc^teft£E7La7Jft^KJHV>T. BLTfc 

HJ»fcf*tt?)MKt LTJ?£ 1 . 1 mmtf>#K#7X£ffl 
V\ ;^7XI1C, ? 'J y^'ffitJ: 1 
2 0nm«ITOI»iiUMLt„ I^ITO 

fb^a; 

h 3 



f-»fiOCuPc*»t^SJ?5 1 0 nmc7)SlIE?L?±A^ 

[ 0 0 9 1 ] <Mc, d 1 IE?LaA«ljI«_ht, Tld 
flflW (14) t^IETLftAttiMW^^ffl^T. 
^ffiti Di¥£ 1 0 nmT-m2IE?LaAffl1j*ll£j£JS 

JSLfcJJM?fc* ( 7 ) t^-f^feSrffl^T. X£H 
«ffit=J: DJ¥S 3 0 n mT^3IEft?±Att£JI&J«IL 

[0092] 
[fc9] 




Hg C 

[0093] zcomm&mm-kiz, mmmizz 

0. Alqs6»^6JHS5 0nm<OJPS-CJiaiLT«ll 

^.^amtlO : IT 2 0 nm^KtlfL^ St 
(CAl t2 0 0nm<0fl[STj|»L'C. RkS^AL 
ft. 

[0 0 94] £tt, BfflLtfc, ftihJffcl/CGeO* 

1. 4jum<Z>J?3-C}!£*U i<0KjhJB±t^5^ffiS 
HfiiS LT\ fjjfcjf i: #5 fc MbttfSflgT" 

[00 9 5] BUKOJ: a fcLTfWUfcWWRE l* 

ViOE^«EEnJpB#H(i«l§fe^S^*^# tit . 1 
5 VOllffiWEEfflWfclli. 1 0 0 0 0c d/m2 <o» 
Jg#Wt*U £<OBfcO«ra]»i7 0 0mA/cm« X' 

[0096] icOS^fHRl^fc:, *^(C»»n£ft 

ifc, itfMlH'fc:, 2 5°C^SjK^TT\ 2 

o mA/c m 2 ojggraiE* i o o omfssmizmu 

[0097] ) ±fEtt^ ( 7 ) t^lHb£ 



CH 3 

[ 0 0 9 8 ] sfc-f. jSHBttSttOffiEi: LTif £ 1 . 1 

U^ffitiOWS 1 2 0nmC0ITOJS|£|!§ffifcLT 
MLfc. z\<r)iTomm$.Ztitz1fyxmz. *ft 

OJR±fc. T/PH'J<yf-»<0CuPc*»t'5rSffSl0 
n mtf>8 1 iE?L&mmm Z&M Ltz . 
[ 0 0 9 9 ] fcfc. ,1 1 2E7L&A«?iIl±fc, N , 
N, N ' , N" -fb7-m-b^-l, 1' -t'7 

x.=ju-4, 4' -yrsy^fflv^r, KaiWifetJ: 

9ff§3 5nmTS2maEAIfcj8«£jSB!U 
2iE?L&Atti*«±K. ±fBlb^ ( 1 ) t^ft^Bi 
Srffl^-C. «^«ffitJ;0if§5n m T'^3jEfLaA 

[oioo] zcom3iEiuMxmmm±.iz. m*mz* 

0 , ±mt¥$ ( 7 ) t^bl»5>t&l>§|iSr 5 0 n 

mhfc. AltLit £I«>Sg£b4 : 1 T'5 0 nm 
<0J¥S?a£Sf U S ttA 1 & 2 0 0 nmCOJJ St*Bf 

[0101] $tfc, ilflLbfc, SilfcUGeOS 

1. 4wm^Jf§r^*L. ;cD£fltJI±t#5X«£- 

• m+& ztizx*). Gmmm Lm?am i 



2STS-Z X 
I T 

asm*- -s 

mm- -9 

■fsaitY^Tfar-e 
sm-s ~z 

]*f-I 
"EfflJffl- 

wi*aaKti»?^fi|-Sf3lll-Wa^* [ in] 
[lfe?i$#SM!!0] 

DtYSTfll ( T ) $qj|f-aiT«£S&? 

[Z I I 0] 

ansa ^aoj-j- -^vi^^ws^ 

«W!(WlS 3 ^iiiecji**? ^?[III0] 
#W^fg '1™/P 3 0 0 1 *9 ? 3 ^1 DffcJg 

gn?iJ3ri#aS^05i*G?r v< ?j<Wh<n [OTTO] 

tSSUm =}»|g| :? z fe»?H4K1 3 r Wim* 
<$■£-£ '\-M-^CQ-\M- 'p ' f7 'I 'I " X 



^M^M&iflO 0 T ^Sm^BW jui D/yuiO 3 M 

oo t \o-ztmo>2.^ v ^7^<7iDMirmsiiwA2 
t * ix \c^-tm mwmvwrv* [sotoi 

zwmmm^^m^ ^mmmm^m 

( II ) ~ (8) ¥*§5^3IT W^Si 

^qtt^a ( l ) ( f wsi¥) [ l o t o ] 
w&~w&b8bm»v o o t ssgasKua? ^ o/y« o 
xf$n?d3 } ^li* ^i4flS#wi*wr [90io] 
z ui/p 3 o t 7 T 7 T 7 t ^trMsmiftBB&SSliWA 
i*aa^aft^l4fil^^T(i?r [so to] 

^H?J(^SiRl»¥»* "ionise??* 

Wi/^»*9«9^ b I V ( EWMt^) [ T 7 0 T 0 ] 

• c t q£^q jq^B#t > PS 

^fES*fl 0 0 T z ui d /vui 0 Z 

v^nTO.^w^i^ ^=i#B»^wiigC(jr [ £ o t o ] 

sUio/yuJS 9 I 

T v ?W«d3B»^»AZ T *V<iWflt&&3& 
l&Ltowu 0 9 T 7 I ?S 1 ^^-^f}^*flnCdaSfm^llG?A 

*a aiWffl»S:^1»»i13) c. t^TO [ 3 o T o 3 



Z8LZ- T TAM^Ii 



(fT) 



Searching PAJ 



1/2 ^— v 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 1 1 -329732 

(43)Date of publication of application : 30.11.1999 



(51)Int.CI. 



H05B 33/14 
C09K 11/06 
C09K 11/06 



(21 Application number : 10-138830 
(22)Date of filing : 20.05.1 998 



(71 Applicant : TOPPAN PRINTING CO LTD 
(72)Inventor : ITO YUICHI 

KAI TERUHIKO 

SAKAKI YUICHI 



(54) ORGANIC THIN FILM EL ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a blue color 
luminescent element with high luminescent efficiency, 
high brightness, and high color purity by including the 
specified compound in an organic layer medium 
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SOLUTION: A compound is represented by general 
formula (1). In the formula, at least one of R1 to R4 is a 
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efficiency to the organic luminescent layer is enhanced, and reaching of a hole to the cathode is 
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